Grandivittin (1), agasyllin (2), aegelinol benzoate (3) and felamidin (20), four natural coumarins isolated from Ferulago campestris, and several synthetic ester derivatives of aegelinol (4) were tested against four tumor cell lines. Some of them were shown to be marginally cytotoxic against the A549 lung cancer cell line.
Since ancient times, Ferulago species have been well known as folk medicines due to their several biological properties, as sedatives, tonics, digestive remedies and aphrodisiacs, and also in the treatment of intestinal worms and hemorrhoids [1] . Furthermore, they are also useful against ulcers and snake bites, as well as for headaches and diseases of the spleen [2] . The gum (galbanum) obtained by incision of the roots of several species [3] is additionally used as a spice and fragrance in perfumes. F. campestris (Besser) Grec., (F. galbanifera (Mill) Kock. = Ferula ferulago L.), commonly known as finocchiazzo, is an annual or perennial herb with small flowers, widespread in the Mediterranean area. Our phytochemical investigation of the roots of this species, collected in Sicily, resulted in the isolation of several pyranocoumarins and one furanocoumarin [4] . Their stereochemical assessment was reported, as well as the antibacterial and antioxidant activities of the three most abundant constituents [grandivittin (1) , agasyllin (2) and aegelinol benzoate (3) ] and of the hydrolysis product [aegelinol, (4) ] [4] .
Decursinol (5) and decursin (6) are the enantiomers of aegelinol (4) and grandivittin (1), respectively, and were isolated from species of the genus Angelica [5, 6] . They possess significant cytotoxic activity [7, 8] , and furthermore, decursinol (5) , when administered orally, shows an antinociceptive effect in a dose-dependent manner [9] and high inhibitory activity toward AChE in vitro [10] . Decursin (6) and decursinol angelate (7) , the enantiomer of agasyllin (2), showed in vitro cytotoxic and protein kinase C activating activities [11] , as well as platelet anti-aggregatory effects [12] . Moreover, they possess anti-oxidant and hepatoprotective properties in rats [13] , as well as antitumor [14, 15] and antibacterial [16] activities. Furthermore, all three pyranocoumarins (5-7) exhibited significant neuroprotective properties [17] . In contrast, apart from the recently reported antibacterial and antioxidant activities [4] , to the best of our knowledge, no other biological properties have been published for compounds 1-4. Consequently, as part of our ongoing research on compounds with cytotoxic activity [18] [19] [20] [21] , we decided to prepare some C-2' ester derivatives of aegelinol (4) and to test the natural and synthetic compounds against various tumor cell lines.
The ester chains were chosen on the basis of our previous observations [19, 20] that certain acyloxy groups were able to enhance biological properties. The three natural esters (1-3) were hydrolyzed under basic conditions to give aegelinol (4) [21] . Treatment of aegelinol (4) with triethylamine (TEA) or 4-(dimethylamino)pyridine (DMAP) in CH 2 Cl 2 and either various anhydrides (acetic, butyric, (2R)-2methylbutyric, valeric, 2,2-dimethylsuccinic) or acyl chlorides (propionyl, isovaleryl, piperonyl, (1S)camphanyl) gave the esters 8-16.
According to a previously reported procedure [22] , the commercially available (2R,3S)-3-phenylisoserine hydrochloride was converted to compound 17, which was then esterified with aegelinol (4). Acidic hydrolysis of the resulting ester (18) gave compound 19, with the same side chain as paclitaxel. Table 5 . Except for felamidin (20) , which was marginally cytotoxic against KB-VIN [EC 50 = 14.9 µM; doxorubicin: EC 50 = 1.7 µM], none of the compounds were active against the other three tumor cell lines. The identity of the ester side chain was important to the cytotoxic activity, as only benzoyl (3), piperonyl (15) , isovaleryl (14) , and 3,3dimethylacrylyl (1) led to slightly active ester derivatives of aegelinol (4), the inactive parent coumarin. However, the coumarin backbone was also important as felamidin (20) , with a benzoate ester, but different coumarin skeleton, was active. Our compound (grandivittin, 1) seems to have a worse cytotoxic activity towards PC-3 cell line than its enantiomer (decursin, 6), showing a moderate activity (EC 50 = 25.0 µM, 96h) [8] . On the other hand, compound 1 has a better response against the A549 tumor cell line (EC 50 = 15.2 µM, 72h). Rosselli et al.
Extraction and isolation:
The extraction of the roots and the isolation of phytochemicals were performed as previously reported [4] . (4) [23] .
Synthesis of aegelinol

Esterification-General procedure:
Aegelinol (4, 20 mg) was dissolved in 10 mL of dry CH 2 Cl 2 and added to 1 equiv of DMAP (12 mg), 25 equiv of TEA (0.3 mL), and the appropriate acyl chloride/anhydride (4 equiv) at room temperature under an argon atmosphere. After stirring overnight, the reaction was subjected to the usual workup by adding H 2 O and extracting with EtOAc. The organic layer was dried over Na 2 SO 4 , filtered and evaporated under reduced pressure. Generally, the residue was purified by column chromatography (Si gel, 4:1 light petroleum-EtOAc as eluent). This procedure gave the following ester derivatives. 
Compound 16
White solid (70% yield).
